SUMO-1 co-localized with mutant atrophin-1 with expanded polyglutamines accelerates intranuclear aggregation and cell death.
To investigate the implication of small ubiquitin-related modifier-1 (SUMO-1) in the formation of neuronal intranuclear inclusions in polyglutamine diseases, we examined the localization of SUMO-1 in dentatorubral-pallidoluysian atrophy (DRPLA) brain tissues and PC12 cells expressing truncated atrophin-1 with expanded poly-glutamine stretches. SUMO-1 was co-localized with neuronal intranuclear inclusions in DRPLA brain and the DRPLA model cells, which showed that the aggregates formed by expanded polyglutamine stretches were highly SUMOlylated. In addition, to examine the role of SUMO-1 in nuclear aggregate formation and cell death, either SUMO-1 or DeltaSUMO-1, which is a SUMOlylation defective mutant lacking the C-terminal motif, was co-transfected with atrophin-1 with expanded polyglutamine stretches. Co-transfection of DeltaSUMO-1 decreased number of the cells with nuclear aggregates and consequent apoptosis of PC12 cells, both of which were markedly enhanced by co-transfection of SUMO-1 with atrophin-1 with expanded polyglutamine stretches. These results suggest that SUMO-1 is implicated in the pathogenesis of DRPLA and accelerates aggregate formation and cell death.